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In the title compound, C 8 H g N 4 , the dihedral angle between 
the tetrazole and benzene rings is 21.6 (1)°. An intermolecular 
C— H- ■ -7T interaction is observed. 



Related literature 

For background to and applications of tetrazole derivatives, 
see: Singh et al. (1980); Brown (1967); Ostrovskii et al. (1999). 
For the synthesis, see: Aridoss & Laali (2011). For related 
structures, see: Matsunaga et al. (1999); Lyakhov et al. (2000). 




Experimental 

Crystal data 

C 8 H 8 N 4 
M, = 160.18 
Monoclinic, P2 i /n 
a = 9.8352 (13) A 
b = 5.7244 (6) A 
c = 14.4190 (19) A 
P = 96.285 (12)° 



V = 806.92 (17) A 3 
Z = 4 

Mo Ka radiation 
/i = 0.09 mrrT 1 
T = 293 K 
0.3 x 0.2 x 0.1 mm 



Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 
Diffraction, 2010) 
T*&, = 0.762, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.067 

wR(F 2 ) = 0.211 

S = 1.05 

1419 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C2-C7 ring. 



14618 measured reflections 
1419 independent reflections 
936 reflections with I > 2a(I) 
R<„, = 0.054 



110 parameters 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.25 e A~ 3 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C6-H6- ■ Cg 1 


0.93 


2.89 


3.630 (3) 


138 



Symmetry code: (i) — x + |,_y — |, — z + I. 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford 
Diffraction, 2010); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: PLATON. 

KB and YTJ acknowledge the support provided by the 
second stage of the BK21 Program. RK thanks the DST, New 
Delhi, India, for the X-ray data collection facility. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5047). 
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l-(4-Methylphenyl)-l//-l,2,3,4-tetrazole 

K. Baek, D. Gayathri, V. K. Gupta, R. Kant and Y. T. Jeong 

Comment 

Tetrazoles are an important functional group with wide range of applications (Aridoss & Laali, 2011). They function as 
ligands in coordination chemistry, in medicinal chemistry as a metabolically stable surrogate for a carboxylic acid group 
(Singh et al., 1980) and in materials science applications including propellants (Brown, 1967) and explosives (Ostrovskii 
etal, 1999). 

Bond lengths and bond angles are comparable with the similar crystal structures (Matsunaga et al. , 1 999; Lyakhov et al. , 
2000). The tetrazole and benzene rings are planar with maximum deviations of 0.006 (2) and 0.01 1 (2) A (r.m.s. deviations 
of the rings being 0.005 and 0.008 A), respectively. The two rings are not coplanar with the dihedral angle being 21.6 (1)°. 
Methyl carbon atom lies 0.014 (5) A from the plane of the phenyl ring. Bond distances CI — Nl [1.304 (4) A] and N2 — N3 
[1.289 (4) A] indicate the consistence of the formation of double bonds. 



The title compound was synthesized from the known procedure reported elsewhere (Aridoss & Laali, 2011). Fine white 
diffraction quality crystals were obtained from the slow evaporation of its solution in ethanol. 



All H atoms were refined using a riding model, with C — H = 0.93 A (aromatic) or 0.96 A (methyl), and with (7i S0 (H) = 
1.2f/ eq (C) or 1.5LU(methyl C). 



Experimental 



Refinement 



Figures 



Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids. 



1 -(4-Methylphenyl)-1 HA ,2,3,4-tetrazole 



Crystal data 



C 8 H 8 N 4 



^(000) = 336 

D x = 1.319 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 3527 reflections 



M r = 160.18 



Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 9.8352 (13) A 



0 = 3.6-29.2° 
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6 = 5.7244 (6) A 
c = 14.4190 (19) A 
(3 = 96.285 (12)° 

V= 806.92 (17) A 3 
Z=4 



H = 0.09 mm 1 
7=293 K 
Plate, white 
0.3 x 0.2 x 0.1 mm 



Data collection 



Oxford Diffraction Xcalibur Sapphire3 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 16.1049 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2010) 

r min = 0.762, r max = l.ooo 

14618 measured reflections 



1419 independent reflections 

936 reflections with / > 2o(i) 
ic int = 0.054 

9max = 25.0°, 9 m j n = 3.8° 
/( = 1 1 >1 1 

£ = -6^6 

/= 17^17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.067 
wR(F 2 ) = 0.211 
S= 1.05 

1419 reflections 
110 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = \I[q 2 {F 2 ) + (0.1133.P) 2 + 0.1542P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.21 e A~ 3 
Ap m i„ = -0.25 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U iso */U eq 
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H8C 


0.0017 
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0.8558 
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* 




Nl 


0.8114(3) 


0.2424 (5) 


0.85255 (19) 


0.0841 (9) 




N2 


0.7502 (3) 


0.4443 (5) 


0.8748 (2) 


0.0874 (9) 




N3 


0.6234 (3) 


0.4089 (4) 


0.8848 (2) 


0.0826 (9) 




N4 


0.5985 (2) 


0.1809(4) 


0.86824(14) 


0.0580 (7) 




Atomic displacement parameters (A 2 ) 
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0.0104(17) 
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Nl 


0.0828 (19) 


0.086 (2) 


0.087 (2) -0.0101 (15) 


0.0223 (15) 


0.0017(14) 


N2 


0.085 (2) 
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0.106 (2) -0.0069 (15) 


0.0121 (16) 
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N3 
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0.0060 (16) 


-0.0030 (13) 


N4 


0.0649(15) 


0.0519(13) 


0.0568 (14) 0.0047 (11) 




0.0048 (11) 


0.0029 (10) 


Geometric parameters (A, °) 












CI— Nl 




1.304 (4) 


C5— C8 




1.504(4) 


CI— N4 




1.326 (3) 


C6— C7 




1.385 (4) 


CI— HI 




0.9300 


C6— H6 




0.9300 




C2— C3 
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C2— C7 
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1.288 (4) 


C4— H4 




0.9300 
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1.345 (3) 
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Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C2-C7 ring. 

D—H-A I) II II - I D-A D—H-A 

C6— Hfr-Cg 1 0.93 2.89 3.630 (3) 138 

Symmetry codes: (i) -x+1/2, y-l/2, -z+3/2. 
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